Non-endocytic penetration of core histones into petunia protoplasts and cultured cells: a novel mechanism for the introduction of macromolecules into plant cells.
The results of the present work demonstrate that core histones are able to penetrate the plasma membrane of plant cells. Confocal microscopy has revealed that incubation of petunia protoplasts with fluorescently labeled core histones resulted in cell penetration and nuclear import of the externally added histones. Intracellular accumulation was also confirmed by an ELISA-based quantitative method using biotin-labeled histones. Penetration into petunia protoplasts and cultured cells was found to be non-saturable, occurred at room temperature and at 4 degrees C and was not inhibited by Nocodazole. Furthermore, penetration of the biotinylated histone was neither blocked by the addition of an excess of free biotin molecules, nor by non-biotinylated histone molecules. All these results clearly indicate that the observed uptake is due to direct translocation through the cell plasma membrane and does not occur via endocytosis. Our results also show that the histones H2A and H4 were able to mediate penetration of covalently attached BSA molecules demonstrating the potential of the histones as carriers for the delivery of macromolecules into plant cells. To the best of our knowledge, the findings of the present paper demonstrate, for the first time, the activity of cell penetrating proteins (CPPs) in plant cells.